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Command input system 



(57) The command input system has a display 
screen and a touch-sensitive input field. On the input 
field, there is a spatial relationship with control options 
shown on the display field of the display screen. The 




input field conveys tactile feedback about the available 
and/or executed control actions. The command input 
system is especially well-suited for use in vehicles since 
it does not require constant eye contact with the display 
field. 
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Description 

[0001] The present invention relates to a command 
input system with a display screen and a touch-sensitive 
input field. 

[0002] Tactile command input systems are known es- 
pecially from the realm of data processing equipment, 
particularly in so-called notebooks and laptops, where 
the touch-sensitive input field is generally referred to as 
a touchpad. In desktop systems, such a touchpad re- 
places the commonly employed computer mouse and 
serves to control the cursor and to trigger control ac- 
tions. The cursor movements and the control actions are 
shown on the display field of the display screen. Since 
a touchpad only has a surface area of a few square cen- 
timeters, no spatial relationship exists between, on the 
one hand, the control options shown on the display field 
and the cursor movements and, on the other hand, the 
touch positions on the touchpads. As a result, in spite 
of the limited surface area of the touchpad, the cursor 
can be moved over the entire surface area of the display 
field. 

[0003] With such command input systems, constant 
eye contact with the display field is needed in order to 
specifically select one of the control options shown 
there. Therefore, such a command input system is only 
suitable in environments that permit constant eye con- 
tact with the display field. Generally speaking, this con- 
dition cannot be met, for example, in vehicles, at least 
not for the control of vehicle features by the driver while 
driving. 

[0004] The present invention provides a command in- 
put system that, due to tactile feedback about available 
or executed input functions, does not require constant 
eye contact with the display field of the display screen. 
Specifically, the invention provides a command input 
system with a display screen where command input op- 
tions are displayed, and a touch-sensitive input field. A 
spatial correspondence exists between command input 
options shown on the display screen and the physical 
surface area on the touch-sensitive input field, as sig- 
nalled to a user by tactile feedback from the input field. 
As used herein, "spatial correspondence" means that 
the display field where available command input options 
appear on the display screen and the input field are of 
a generally similar, if not identical, shape, although their 
seizes may be different (substantially congruent 
shapes), and commands referred to by command input 
options appearing at particular locations in the display 
field, are executed when similar locations are touched 
on the input field. Preferably, at least the contour of the 
input field is of a palpable structure such as a raised rim. 
Also, command input options are easily recognised on 
the input field by corresponding palpable structures. 
[0005] Further details of the invention will ensue from 
the following description of several embodiments with 
reference to the accompanying drawings. In the draw- 
ings: 



Figure 1a shows a first embodiment with an input 
field that is surrounded by an orientation frame; 

Figure 1 b shows a second embodiment with an in- 
5 put field that is surrounded by an orientation frame; 

Figure 2 shows an embodiment in which command 
input elements can be felt underneath a smooth, but 
flexibly yielding surface of the input field; 

10 

Figure 3 shows different three-dimensional shapes 
of the input field; and 

Figure 4 shows an embodiment in which the input 
15 field has a plurality of local actuators situated be- 
neath a flexible tensioned foil. 

[0006] In the embodiment shown in Figure 1a, a flat 
display screen 10 has an irregular octogonal shape 

20 close to that of a rectangle. A touch-sensitive input field 
12, also referred to as a touchpad below, has the same 
general shape as the display screen, although it is of a 
smaller size. Input field 12 is surrounded by a palpable, 
especially raised, continuous rim or frame 1 4. Frame 1 4 

25 preferably has a relatively soft feel along its inner pe- 
riphery and a relatively hard feel along its outer periph- 
ery. Near the right-hand and the left-hand lower corners 
of display screen 1 0, symbolic "push-buttons" 1 6, 1 8 are 
displayed, labelled "X" and "Y", respectively. Similarly, 

30 input field (touchpad) 12 has sensitive locations 20, 22 
near its right-hand and left-hand lower corners, as sug- 
gested by dotted lines. When input field 12 is touched 
at location 20 or 22, a command is generated which is 
associated with "push-button" 16 or 18 appearing on 

35 display screen 10. 

[0007] The Fig. 1b embodiment is generally similar, 
but has an irregular n-cornered shape (11 comers, ac- 
tually). It also has a pair of "push-button" symbols 16b, 
18b on the display screen 10b and corresponding sen- 

40 sitive locations 20b, 22b on input field 12b. 

[0008] It should be understood that in both embodi- 
ments, the number, shape and distribution of symbols 
on the display field of the display screen and of corre- 
sponding sensitive locations on the input field may vary 

45 according to intended use. 

[0009] In the embodiment shown in Figure 2, the input 
field (touchpad) 30 has a flexibly yielding tensioned foil 
32 with a generally smooth outer surface. Beneath foil 
32, a plurality of palpable command input structures 34 

50 are situated. These structures 34 are associated with 
corresponding command input options shown on the 
display field of the display screen. 
[0010] In the embodiment shown in Figure 3, the input 
field or touchpad generally has a structured tree-dimen- 

55 sional surface wherein palpable structures are associ- 
ated with corresponding command input options shown 
on the display field. The palpable structures can be of 
various kinds. Especially suitable types are raised, flat 
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shaped elements, indented flat shaped elements, bulg- 
es, geometric shaped elements such as circles, rectan- 
gles, triangles, roughened surfaces, smooth surfaces, 
palpable hard/soft material transitions and palpable rig- 
id/flexible material transitions. 5 
[0011] In the embodiment shown in Figure 4, actua- 
tors 40 are situated at specific locations beneath a flex- 
ible surface of the input field or touchpad 42. The actu- 
ators 40 are associated with command input options 
shown on the display field. These actuators 40 generate 10 
palpable, tactile feedback about the executed command 
actions or available command input options, corre- 
sponding to the contents on the display screen. The ac- 
tuators can be made on the basis of different technolo- 
gies, including electromechanic, electromagnetic, pie- 15 
zoelectric, pneumatic or hydraulic. 



rectangles, triangles, 
roughened surfaces, 
smooth surfaces, 

palpable hard/soft material transitions 
palpable rigid/flexible material transitions. 

8. The command input system according to Claim 1, 
wherein the input field has a flexibly yielding, 
smooth surface beneath which a plurality of actua- 
tors are situated that generate a palpable reaction 
in response to an executed command input or to an 
available command input option. 

9. The command input system according to Claim 8, 
wherein the actuators are selected from among the 
following types: 



Claims 



A command input system with a display screen 
where command input options are displayed and a 
touch-sensitive input field, characterized in that a 
spatial correspondence exists between command 
input options shown on the display screen and the 
physical surface area on the touch-sensitive input 
field, as signalled to a user by tactile feedback from 
the input field. 



20 



25 



electromechanical, 

electromagnetic, 

piezoelectric, 

pneumatic 

hydraulic. 



2. The command input system according to Claim 1, 30 
wherein the input field has a rim with a contour that 
palpably replicates the display screen. 

3. The command input system according to Claim 2, 
wherein the rim is raised relative to the input field. 35 

4. The command input system according to Claim 2 or 
3, wherein the rim continuously surrounds the input 
field. 

40 

5. The command input system according to Claim 1 , 
wherein the input field has palpable structures that 
are associated with the command input options 
shown on the display screen. 

45 

6. The command input system according to Claim 5, 
wherein the palpable structures are covered by a 
tensioned flexible foil that has a smooth surface on 
its side opposite to the palpable structures. 

50 

7. The command input system according to Claim 5, 
wherein the palpable structures comprise at least 
one of the following elements: 

raised, flat shaped elements, 55 

indented flat shaped elements, 

bulges, 

geometric shaped elements such as circles, 
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(54) Command input system 

(57) The command input system has a display 
screen and a touch-sensitive input field. On the input 
field, there is a spatial relationship with control options 
shown on the display field of the display screen. The 
input field conveys tactile feedback about the available 
and/or executed control actions. The command input 
system is especially well-suited for use in vehicles since 
it does not require constant eye contact with the display 
field. 
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The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and reiates to several inventions or groups of inventions, namely: 

1. Claims: 1-4 

Command Input system with a display screen displaying input 
options and a touch-sensitive input field, where a spatial 
correspondance exists between the displayed input options 
and the physical surface of the input field, as signalled by 
tactile feedback, 

characterised in that the Input field has a rim with a 
contour that palpably replicates the display screen. 



2. Claims: 5-7 

Command input system with a display screen displaying input 
options and a touch-sensitive input field, where a spatial 
correspondance exists between the displayed input options 
and the physical surface of the input field, as signalled by 
tactile feedback, 

characterised in that the palpable structures are covered by 
a tensioned flexible foil. 



3. Claims: 8-9 

Command input system with a display screen displaying input 
options and a touch-sensitive input field, where a spatial 
correspondance exists between the displayed input options 
and the physical surface of the input field, as signalled by 
tactile feedback, 

characterised in that the palpable structures are formed by 
active actuators. 



5 



EP 1 293 882 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 01 9878 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information, 

08-04-2004 





ratent document 






rUDHCatlOn 






r'aiem ramuy 


publication 




cited in search report 






date 






member(s) 


date 


EP 


1014295 


A 


28- 


•06-2000 


JP 


2000194483 A 


14-07-2000 












OP 
















EP 


1014295 A2 


28-06-2000 


WO 


0154109 


A 


26- 


•07-2001 


US 


2001035854 Al 


01-11-2001 












AU 


2954301 A 


31-07-2001 












WO 


0154109 Al 


26-07-2001 












us 


2003038776 Al 


27-02-2003 












us 


2002033795 Al 


21-03-2002 


wo 


9718546 


A 


22- 


•05-1997 


us 


6473069 Bl 


29-10-2002 












AU 


7726296 A 


05-06-1997 












WO 


9718546 Al 


22-05-1997 


us 


5598527 


A 


28- 


01-1997 


FR 


2697935 Al 


13-05-1994 












DE 


69306228 Dl 


09-01-1997 












DE 


69306228 T2 


03-04-1997 












EP 


0597753 Al 


18-05-1994 












JP 


6208433 A 


26-07-1994 


us 


5717423 


A 


10- 


02-1998 


NONE 







in 

3 

IX 

2 



uj For more details about this annex : see Official Journal of the European Patent Office* No. 12/82 



6 



